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Description 

[0001] The present invention relates to a pyrethroid compound and a pesticide containing it. 

[0002] Hitherto, it is known that chrysanthemic acid [3-{2-methyl-1-propenyl)-2.2-dimethylcyclopropanecartX)xy|jc 
acid] esters whose alcohol components are 4-alfyl-2,3.5.6'tetraf luorobenzyl alcohol and 2,3.5,6-tetrafluoro-4-methQxy- 
benzyl aloohol have pestiddal activity (EP-A-31199). However, these ester compounds are not satisfactory for pesti- 
cidal active ingredient. 

[0003] Moreover, it Is known that 2,3.5.6-tetrafluoro-4-methylbenzyl(1 R)-cis-3-(2-methyl-1-propenyl)-2.2-cBmethylcy- 
dopropanecart>oxylate has pesticidal activity against soil insects (J. Agric. Food. Chem. (1992). 40(8), 1432). However, 
the compound has high toxicity for mammals. Therefore, it has a problem to be used as pesticide in safety, especially 
for household in a limited living space. 

[0004] The present invention provides 2.3,5, 6-tetrafhjoro-4-methylben2yl (1R)-trans-3-(2-methyl-1-propenyO-2,2- 
dimethylcyclopropanecart>oxylate (hereinafter referred to as "the present compound") shown by the formula (I): 




and a pestidde containing it as an active ingredient. 

[0005] The present compound can be produced, for exanple, by reacting an alcohol compound shown by the formula 

(II): 




F F 

with (1 R)-tFans-3-(2-methyl-1-propenyl)-2.2-dimethylcyclopropanecartx>xyiic add shown by the formula (III): 




o 



or its reactive derivatives (for example, acid halide. acid anhydride). 

[0006] The reaction is usually carried out in the presence of a condensing agent or base in an inert solvent 

[0007] Examples of the condensing agent indude dicyclohexylcartxxjiimide (DCC) and 1-ethyl-3-(3-dlmethylamino- 
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propyl)carbodiimide hydrcx:h!oiide (WSC). 

[0008] Examples of the base include organic bases such as triethylamine. pyridine. N.N-diethylaniline. 4-dimethylami- 
nopyridine and diisopropylethylamine. 

[0009] Examples of the solvent to be used include hydrocartx)ns such as benzene, toluene and hexane; ethers such 
as diethyl ether and tetrahydrofuran; and halogenated hydrocarbons such as dichloromethane and 1.2Klichloroethane. 
[001 01 The reaction time is usually within a range from 5 minutes to 72 hours. 

[001 1 1 The reaction temperature is usually within a range from -20 *C to the boiling point of the solvent used for the 
reaction or a temperature up to 100 "C. preferably from -5 to the boiling point of the solvent used for the reaction or 
a temperature up to 100 **C. ^ ^ ^ , 

[0012] The molar ratio of the alcohol compound shown by the fonnula (II) to the caiboxylic acid shown by tfie fbmiula 
(III) or the reactive derivative thereof to be used can be optionally set, but is advantageous to set an equimolar ratio or 
the ratio similar to the equimolar ratio. 

[0013] The condensing agent or base can be used in an amount within a range from an equimolar amount to an 
excessive amount, preferably from an equimolar amount to 5 mols, based on 1 mol of the alcohol compound shown by 

the formula (II). . . . . . u 

[0014] After the completion of the reaction, the reaction solution can be subjected to a usual work-up treatment such 
as extraction with organic solvent and concentration to give the present compound. If necessary, it may be purified by 
usual procedures such as chromatography and/or distillation. , 

[0015] The alcohol compound shown by the formula (II) and the carboxylic acid shown by the formula (III) can be pre- 
pared according to the method described in EP-A-31 199. 

[001 6] Examples of noxious pests against which the present compound exhibits a control effect include the following 
arthropods: 

Lepidoptera : 

E g Pyralidae such as Chilo suppressalis (rice stem borer). Cnaphalocrocis medinaiis (ricejeafrpller) and Piodia 
interpunctella (Indian meal moth); Noctuidae such as Spodoptera litura (tobacco cutworm). Pseudaletia separata 
(riceannyworm) and Mamestra brassicae (cabbage armyworm); Pieridae such as Pieris rapae crucivora (common 
cabbageworm); Tortricidae such as Adoxophyes spp,\ Carposinidae; Lyonetiidae: Lymantriidae; Plusiinae; Agrotis 
spp. such as Agrot'^ segetum (turnip cutworm) and A^rof/s ipsilon (black cutworm); Helicoverpa spp.: Heliotis spp. 
; Plutelta xylostella (diamondbackmoth); Parnara guttata (rice skipper): Tinea pellionella (casemaWng clothes 
moth); and Tineoia bisselliella (webbing clothes moth); 

Diptera: . ^ ^ ^ 

E.g. Culex spp. such as Culexpipiens pallens (common mosquito) and Culex tntaemorhynchus; Aedes spp, such 
as Aedes aegypti and Aedes albopictus\ Anopheles spp, such as Anopheles sinensis; Chironomidae (midges); 
Muscidae such as Musca domestica {housefly), Muscina stabulans (false stablefly) and Fannia canicularis (litOe 
housefly)^ Calliphoridae; Sarcophagidae; Anthomyiidae such as Delia platura (seedcom maggot) and Delta 
antiqua (onion maggot); Tephritidae (fluit flies); Drosophilidae; Psychodidae (moth flies); Simuliidae (black flies); 
Tabanidae; Phoridae; Stomaxyidae:and Ceratopogonidae (biting midges); 

Diclyoptera : . ..x • # ♦ 

Eg Blattella germanica (German cockroach); Periplaneta fuliginosa (smokybrown cockroach); Penplaneta 
americana (American cockroach); Periplaneta bmnnea (brown cockroach); and Blatta orientaJis (oriental cock- 
roach); 

Hymenoptera : ^ , 

E.g. Formiddae (ants); Ve^idae (hornets); Bethylidae; and Tenthredinidae (sawflies) such as Athalis rosae 

ruficornis (cabbage sawff ly) ; 
Siphonaptera : 

E.g. Ctenocephalides canis (dog flea); Ctenocephalides felis (cat flea); and Pulex irntans: 

Anoplura : , . ^ ^ /i. ^ 

E.g. Pediculus humanus humanus (tKxJy louse); Pthims pubis (crab louse); Pediculus humanus capitis (head 

louse); and Pediculus corpora; 
Isoptera : 

E.g. Reticulitermes speratus ; and Coptotermes formosanus; 

(brown planthopper) and Sogatella furcifere (white backed rice planthopper); leafhoppers such as Nephotettix 
cincticeps, Nephotettix virescens\ Aphididae (aphids); plant bugs; Aleyrodidae (whiteflies); scales; Tingidae (lace 
tHjgs); and Psytlidae; 
Coleoptera (beetles) : 
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E.g. Attagenus unicolor japonicus (black carpet beetle) and Authrenus verbasci (varied carpet beetle); corn root- 
worms such as Diabrotica virgifera (western corn rootworm)and Diabrotica undecimpunctata howardi (southern 
com rootworm); Scarabaeidae such as Anomala cuprea (cupreous chafer) and Anomala rufocuprea (soybeen 
beatte); weevils such as Sitophilus zeamais (maize weevil), Lissorhoptrus oryzophi/us (ricewater weevil), ball wee- 

; vil and Callosobruchus chinensis (adzuki bean weevil); Ten^rionidae (dartding beetles) such as Tenebrio molitor 

(yellow mealworm) and Tribolium castaneum (red fbur beetle); leaf beetles such as Oulema oryzae (rice leaf bee- 
tle). Phyflotreta striolata (striped flea beetle) and Aulacophora femoralis (cucurbit leaf beetle); Anobiidae; Epil- 
achna spp. such as Epilachna vigintioctopunctata (twenty-eight-spotted ladybird); Lyctidae (powderpost beetles); 
Bostrychidae (false powderpost beetles); Ceramt)ycidae; arxi Paederus fuscipes (robe beetle): 

0 Thysanoptera : 

E.g. Thrips palmi; western flower thrips; and Thrips hawaiiensis\ 
Orthoptera : 

E.g. Gryllotalpidae (mole crickets); and Acrididae (grasshoppers); 
Acarina : 

5 E.g. Dermanyssidae such as Dermatophagoides farinae (American house dust mite) and Dermatophagoides 
pteronyssinus: Acaridae such as Tyrophagus putrescentiae (mold mite) and Aleuroglyphus ovatus; Glycyphagidae 
such as Gfycyphagus pnvatus, Giycyphagus domestfcus and Gfycyphagus destructor; Cheyletidae such as 
Chetacaropsis malaccensis and Cheyletus fortis; Tarsonemidae; Chortogiyphus spp.: and Haplachthonius 
simplex: Tetranychidae such as Tetranycfius urticae (carmine spid«r mite), Tetranychus kanzawai (Kanzawa spider 

V mite), Panonyctius citri (citrus red mite) and Panortychus ulml (European red mite); Ixodidae such as Boophilus 
microplus and Haemaphysaiis tongiconis, 

[(KM 7] The pesticides in the present invention are for controlling or repelling pests, especially insects and acarina. 
[0018] The present compound to t>e used as an active ingredient of a pesticide is usually formulated by mixing with 

5 a solid carrier, a llcpjid carrier, a gaseous carrier or bait, or is impregnated with a base material of a mosquito-coil or 
mosquito-mat for electric heating fumigation. The present compound is used as formulation such as oil solutions, emul- 
sifiat^e concentrates, wettable powders, flowable formulations (e.g. aqueous suspension, aqueous emulsion), granules, 
dusts, aerosols, volatile formulations such as mosquito-coil, mosquito-mats for electric heater and liquid for electric 
heater, heating fumigants such as combustitrfe fumigant. chemical fumigant and a porous ceramic fumigant. non^heat- 

0 ing volatile formulations applied on resin or paper, fogging formulations. ULV formulations (formulations for ultra low vol- 
ume application) and poisonous traits. Surfactants or other auxiliaries are added to the formulation if necessary. 
[0019] These formulations include the present conrqx»und as an active ingredient in an amount of 0.001% to 95% by 
weight, 

[0020] Examples of the solid carrier to be used for the formulation include fine powder or granules of clays (e.g. kaolin 

5 day. diatomaceous earth, synthetic hydrated silicon oxide, bentonite. Fubasami clay, add day), talc, ceramics and other 
inorganic minerals (e.g. sericite. quartz, sulfur, active cartx^n. calcium cartxsnate and hydrated silicon oxide). Exanples 
of the liquid carrier indude water, alcohols (e.g. methanol arrd ethanol). ketones (e.g. acetone and methyl ethyl ketone), 
aromatic hydrocartxins (e.g. benzene, toluene, xylene, ethylbenzene and methytnaphthalene). aliphatic hydrocartx)ns 
(e.g. hexane. cyclohexane. kerosine and gas oil), esters (ethyl acetate and butyl acetate), nitrites (e.g. acetonitrile arKi 

0 isobutyronitrile). others (e.g. diisopropyl ether arxJ dioxane). acid amides (e.g. N.N-dimethyHbrmamide arxJ N.N-dimeth- 
ylacetamide). halogenated hydrocartx>ns (dichloromethane. trichloroethane and cartx^n tetrachloride), dimethyl sulfox- 
ide and vegetat^e oils (e.g. soybean oil. cottonseed oil). Examples of the gaseots carrier or propellent to be used for 
the formulation indude freon gas. butane gas. LPG (Ikiuef led petroleum gas), dimethyl ether and cartoon dioxide. 
[0021] Examples of the surfactant indude alkyl sulfates, alkylsulfonates, alkyfarylsulfonates. alkyi aryl ethers, polyox- 

5 yethylenealkyl aryl ethers, polyethylene glycol ethers, polyhydric alcohol esters and sugar alcohol derivatives. 

[0022] Examples of the sticking agents, the dispersing agent and other auxiliaries include casein, gelatin, polysac- 
charides (e.g. starch, gum arabic. cellulose derivatives and alginic add), lignin derivatives, bentonite. sugars and syn- 
thetic water-soluble polymers (e.g. polyvinyl alcohol, polyvinylpyrrolidone and polyacrylic acid). Examples of ttie 
stabilizer include PAP (acid isopropyl phosphate). BHT (2.6-di-tert-butyl-4-methyphenol), BHA (mixture of 2-tert-l>utyl- 

7 4'methoxyphend and 3-tert-butyl-4-methoxyphenol). vegetable oils, mineral oils, surfactants, fatty acids and esters of 
fatty acid. 

[0023] An example of the base material of the mosquito-coil is a mixture of raw plant powder such as wood powder 
and Pyrethrum marc and a binding agent like Tatxj powder Jpowder of Machilus thunbergii), starch or gluten. 
16(^4] An example of the base material of the mosquito-mat fbr electric heating fumigation is a plate of compacted 
-> fibrils of cotton linters or a mixture of pulp and cotton linters. 

[0025] The base material of the comtxistible fumigant indudes. fbr example, an exothermic agent (e.g. a nitrate, a 
nitrite, a guanidine salt, potassium chlorate, nitrocellulose, ethylcellulose and wood powder), a pyrolytic stimulating 
agent (e.g. an alkali metal salt, an alkaline earth metal salt, a dichromate and a chromate). an oxygen source (e.g. 
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potassium nitrate), a combustion assistant (e.g. melanin and wheat starch), a bulk filler (e.g. diatomaceous earth) and 

\^^^etll^f^^^t^^c>x^rTio9\ fumigant includes, for example, an exothemiic agent (e.g^ alkali metal 
S aooS^e ahydrogensuHide.ah/drated salt and caldumoxide).acatalyticagent(e.g.aca,tj^^ 
2111 tJ^Sde '^ activated day), an organic foaming agent (e.g. azodicarbonamide. benzenesuWonylh^ 
S^-Sn^S^SSSne tSamine. poly^rene and polyurethane) and a f Bier (e.g. natural or synthetic f bers). 

S^SS^^a JS,n-h^^^^^ volatile ageht indude thermoplastic resins, fitter paper and 
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Si T??£se material of the poisonous baits indudes a bait component (e g. grain po«d^. vegetable oil suga^ 
SLstUSe cdkiteeT ^ antioxSant (e.g. dibutylhydroxytoluene an nordihydroguaiareBc acid), a si^ance for p^e- 
^TlTilntusS (Tg^peppi fLder) and an attractant (e.g. cheese flavor, onion flavor and peanut oil). 

^^^r^a^^-o^^-"^ emulsion)are usually prepared by -"y d^^". 

«aSe orient compound at a ratio of 1 to 75 % in water containing a 0.5 to 1 5 % dispersing agent. « 0 '1 ^1° * 
oSSn SiSST^-ile. protective colloid or a thixotropic agent and 0 to 10 % additives (e.g. an anlrtoam«. a 
J^^trgS rsSlizer. a developing agent, a penetrating assistant. ^^^^.^^^"^^^ ^ 
^^SS-Te P?esent compound may be dispersed in oil. in which the present compound » substantially insoluble, to 

'eS^S'S the protective colloid indude gelatin, casein, gums, cellulose ethers and polyvinyl al«^ol^Exam- 
S tt«SJSwic agent indude benlonite. aluminum magnesium silicate, xanthan gum and polyacrylic aad. 
K ^e"St?ns thus Obtained are used as prepared or diluted with water and n«y be used ^jr^^^: 
KotheAreectidde. another acaricide. a repellent or a synergist under non-mixed condrtions or prenraxed cond.- 

Examoles of the insectiddes and acaricides indude organophosphorus compounds such as fenjtrothioii [Q.O- 
Swl SS^SiJ-TnllSenyO phosphorothfoatej. fentWon [O.Odimethyl 0-(3-methyl-4-(methythi2phenyl) p^^^ 
nh^ScStS dScm^oSS oS^sopropyl-6-methylpyrimW phosphorothioate], chlorpyrrfos [0.0-d.etM 
S^stSS orl^S-pJ^S^phC^^ ^hate (O.S-dimethyl acetylphosphoramidolhiaatel. ";ethda«.o,v[S- 

2 ^1i^*5S^2r2-oxo-^.4-t^^^^ O.O-dimethyl phosphorodithioate]. f 

^SitpSorodithi^^^^ DDVP [2.2-didilorovinyl dimethyl phosphate], sulprofos (O-ethyl 0-4-(melhyl- 
SpSeysC7pShorodii;ioate]. cyanophos [CM-cyanophenyl O.O^limethyl phosphorot^^^^^^ 
J^S^mThoT^ 1 3 2^nzo^^^^ 2^ulfide]. dimethoate p.O-dimethyl S-(N-methylcarbamoylmethyl) 

Sii^CJh^et phenJiSt^^ acetate]. '^TS' 

p^iSi^iiSsucdnate]. tridilorfon [dimethyl 2.2.2-trichloro-1-hydroxyethylphosphonate]. ^'"P^^^ ."^^ 
?^3™S^o-1 2.3*enzlazin-3-ylmethy^ O.O-dimethyl phosphorodithioate]. ["onocrrtophos Id'mettjJ (E)- - 
mlZSmethvlcarbamovl)vinyl phosphate] and ethton [O.O.O'.O'-tetraethyl S.S'-methylene bis(phosphorodrth.oate)]. 

rCut^s -cr^^BP^^^ pU-butylphenyl methylcarbamate]. benfracarb l-^J^^^^'^J 
^^S^Z^^7-ytoyvcaibonyHmertv\) aminothiol-N-isopropyl- p -alaninate], P^OPO'^^ j2-«opropo^hen^ N- 
dimemyiDKizoiurari-/ j^y ' V-,i«dro-2 2-dimethvl-7-benzo[blfuranyl N-dibuthylaminothio-N-methylcarbamate]. 

^Si^i^t^^Tr^^S^'*>a-^^^^' akJicarb l2-methyl-2-(methyfthio) P'<*>'P^"«»^l?:7'^^^Sr2; 

T^^m^^^^P^oid compounds such as etofenprox [2-(4-ethoxyphenyl)-2-methylpro»vl 3-phe- 
^XS^SS^5^Ste'[(RS)-«<yano?^^^ 

noxyoenzy J. (S)-2-(4-chlorophenyl)-3-methylbutyrate]. fenpropathrinI(RS)-a -cyff^^ 

phenoSSSi 2l.3.lte;a^ cypermethrin ^ ^"^"^^^vm rI?"^^^^^^^^^ 

ds1JSi-(2.L^lo.ovinyl)-2.2Klimelhyl-cyclopropanecarboxyte^^^ pemiethnn P-P»l«"°^^y' ^^^f^^^^^ 

S JdichloroJinvlV2 2-dimethylcydopropane-carboxylate]. cyhalothrin [(RS)-a-cyano-3-phenaxybenzyl (Z)-(1RS)-cis 

benzyl (iR).cis-3-(2.2-dibromovinyl)-2.2-dimethylcydopropanecarboxylate]. cycloprottinn [(RS)- ^^^^^"^ 
h!^J^/RSl-2 2-dichoro-1-(4-ethoxyphenyl) cyclopropanecarboxylate], fluvalinate ta-cyano-3-pherK>xyben2yl N-(2- 
S f a a trtluW bLnEn>rr2-methyIbiphenyl-3-ylmethyl (Z)-(1 RS)-cis-3-(2-chloro-3.3.3-fr.- 

fCSrop." eny )?2"^^ ^clopropanecarboxylate]. 2-methyl-2-(44>romodifluoromethoxyphenyl)prcpy^ 3-phe-. 
no3Sll i ^omethrin [(S) a K:yano-3-phenoxybenzyl (1 R-cis)3-{(1 RS)(1 .2.2.2-tetrabromoettiyO -2.2- 
SSSlkirc^nSSate] silafluof^^^ 
tS.^SSr^^e^S^OR-ds.t^^^^ 

dsb^nsKhrySSth^^^ d^esmethrin [5-benzyl-3-furylmethyl (1R-cis.trans)-chrysanthemate]. ^^^^'^^thrnK^^a - 
as.trans, cnrysaninema J- 2-dimethyl-3-{3-oxo-3-(1 .1 .1 .3.3.3-hexafluoropropyloxy)propenylJcyclopropane- 

'^t^t^lt^^iiB^^^^ 3-(2.2-dichtorovinyl)-2.2<iimethyK:yctopropan^r^ 
tSliTin l2.3.5.6-teSfluoro-4-methylbenzyl (i RSK»s(Z))-3-(2-chlorc^3.3.3-trrfluoropro,M -enyl)-2.2- 
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dimethylcyclopropanecarboxylate], tran^luthrin[2.3.5,6-telrafluoroben2yl(1R-trans)-3-(2.2<Jk:hloroN^ 
cydopropanecarboxylate]. tetramethrin [3.4.5.6-tetrahydrophthaIimidomethyl (1 RS)K:is.trans-chrysanthemateI. 
allethrin [(RS)-3-allyl-2-methyf-4-oxocyclopent-2-enyl {1RS)-cis.trans-chrysanthemate]. prallethrin I(S)-2-methyl-4-oxo^ 
3-(2-propynyOcyclopent-2-enyl (1 R)-cis,trans-chry^nthemate], empenthrin [(RS)-1-€thynyl-2-methyl-2pentenyl (1R). 
cis.trans-chrysanthemate], imiprothrin [2,5KJIoxo-3-(prop-2-ynyl)imidazolidin-1-y^ (1 R)-cis,trans-2,2-<jinnethyl-3- 

(2-methyIprop-1-enyOcyclopropanecartx>xylate]. d-furamethrjn [5-{2-propynyOfurfuryf (1 R)-cis.trans-chrysarTtheTOteJ 
and 5-(2-propynyl)furfuryl 2.2.3.3-tetramethy!cydopropane-carboxylate. nitroimidazolidine derivatives, N-cyanbamidihe 
derivatives such as N-cyano-N'-methyf-N -(6<hloro-3i3yridylmethyl)acetamidirie. chlorinated hydrocarbons such as 
endosulfan [6.7,8.9. 10.10-hexachloro-1 .5.5a,6.9,9a>hexahydro-6.9-methano-2.4.3-benzodiaxathiepine wide], y -BHC 
[1.2.3.4,5,6-hexachlorocyclohexane] and 1,1 -bis (chlorQphenyl)-2.2,2-trichloroethanoI. benzoylphenyiurea comjx)unds 
such as chlorf luazuron [1 -(3.5<fichloro-4-{3-chloro-5-trif luoromethylpyridyn-2-yloxy)phenyl)-3-(2.6kJi^ 
2oyl)urea]. teflubenzuron [1-(3.5-dichloro-2.4-difluorophenyf)-3-(2.6-difluoroben2oyl)urea] and flufenoxuron [1-{4-<2- 
chloro-4-tr^fluoromethylphenoxy)-2-fiuorophenyi)-3-(2.6<l{f^uorobenzoyl)urea]. thiourea derivatives such as diaj^- 
thiuron [N'(2.6Kjiisopropyl-4-phenoxyphenyO-NMert4)utytrarbodiimfde] phenytpyrazole compounds, rnetoxadiazone 
[5-methoxy-3-{2-methoxyphenyl)-1.3.4-oxadiazol-2-(3H)-one]. bromopropylate fisopropyl 4.4*-dibromobenzilatei, tet- 
radifon [4-chlorophenyl 2,4,5'trichlorophenyl suffone]. chinomethionat [S.S-6-methylquinoxaline-2.3<riyldithiocar-. 
bonate], pyridaben t2-tert-butyl-5-(4-tert-butylbenzylthio)-4-ch!oropyrida2in-3(2H)-one], fenpyroximate [tert4xityl (E)-4- 
[(1 ,3-dimethyl-5-phenoxypyrazoI-4-yl)methyleneaminooxymethyOben2oate]. tebufenpyrad [N-(4-tert-butylben2yl)-4- 
chloro-3-ethyl-1-methyi-5-pyrazolecarbaxanrtide], polynacrtins complex [tetranactin. dinactin and trinactin]. pyrimidifen 
[5-chloro-N-[2-{4-(2-ethoxyethyl)-2.3<limethylphenaxy}ethyl]-6-ethylpyr^ milbemectin. abamectin. ivjBr- 

mectih and azadirachtin [AZAO]. 

[0033] Exanples off the repellents are exempliffied by 3.4-caranedlol. N.N-diethyl-m-toluamide. 1 -methylpropyl 2 (2- 
hydroxyethyl)-1-piperidinecaitK)xylate. p-menthane-3.8-diol and botanical essential oils (e.g. hyssop oil). 
[0034] Examples of the synergists are exemplified by bis-(2,3.3.3-tetrachloropropane) (S-421). N-(2-ethylhexyObicy 
do (2.2.1]hept'5-ene-2.3-dicartx)ximide (MGK-264) and a -[2-(2-butQxyethoxy)ethoxy]-4,5-methylenedioxy-2-propylto|i 
uene (ptperpnylbutoxide). 

[0035] When the present compound is applied as an active ingredient of pesticides for house-hold use or animal- 
health use; emulsifiable concentrates, wettable powders and fidwable formulations are diluted with water to the concen- 
tration of 0.1 to 10000 ppm. Oil solutions, aerosols, fumigants. volatile agents, fogging agents. ULV formulations, poi- 
sonous baits arid resin formulations are used as prepared: . 

[0036] The amount and concentration of application may be varied optionally according to the type of the fbrmulatiohs, 
time, place, and method of application, kind of noxious pests and damage. 

[0037] The present compound can exhibit its superior pest-corrtrolling effect under heating or non-heating volatijation. 
Therefore, it is especially useful as an active ingredient of household pesticide. 

Examples 

[0038] The present invention will be further illustrated in detail by the production examples, formulation examples and 
biological tests, although the present invention is not limited in any sense to these examples. 
[0039] The production example is shown as follows. 

Production example 1 

[0040] To a mixture solution of 1.78 g of 2,3,5,6-teti'afluoro-4-mettiylbenzyl alcohol. 0.87 g of pyridine and 20 ml of 
tetrahydrofuran. 2.06 g of (1R)-trans-3-(2-metfiyl-1i3ropenyl)-2.2-dimethylcyclopropanecartX)xyiic chloride was added 
under ice-cooling and the mixture was stirred for 8 hours at room temperature. The reaction mixture was poured. into 
about 100 ml of ice-water and extracted witfi each 100 ml of etiiyl acetate twice. The combined ethyl acetate was 
washed with saturated brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure to give 
crude product, which was subjected to silica gel column chromatography to give 2.75 g of purified 2.3,5,6-tetrafluoro-4- 
methylbenzyl (1R)-trans-3-{2-metfiyl-1-propenyl)-2.2-dimetiiylcydopropanecartx>xylate. the present compound (yield 
87%). 

^H-NMR (internal standard ; TMS, in CDCI3) 6 values (ppm) : 

1.13(s. 3H). 1.30(s. 3H). 1.40(d. 1H). 1.71(brs. 6H). 2.08(dd. 1H). 2.28{brs. 3H), 4.88(m. 1H). 5.20(dd. 2H). 
[0041] Next, fbrrnulatioh examples are described below. Parts represent parts by weight in the following exanples. 

Formulation example 1 ; Emulusifiable concentrates 

[0042] Twenty parts of the present compound are dissolves in 65 parts of xylene, mixed with 5 parts of Sorpol 3005X 
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(surtacfant : trademark of Toho Chemical Ca. Ltd.). ar^ sfirred suffider^y to give 20 % emulusif iable concentrates. 
Fonmilation example 2 ; Wettaljle powders 

Formulation example 3 ; Granules 

1.5 % granules for each compound. 
15 Formulation ejample 4 :r>«crocapsules 

tolylenedlisocyanate pnwUed by Sumitomo Bairer ^^J^ STnvSi oSde cfameler ol 20 lun. The em*- 

SSrtJ^'a,»« IS prepared b,d«p«i„90.2par.o,xan«nguma^^^ 

as microencapsulated formulation. 

Fbmiuiation example 5 :Flowablefonnulation , 

„ ■"Zo:^rro;°pS^&-2rre^^^^ 

S^°lSa,emieprep»edb,dlsp.»irB0.2p=rto.xa*anguma,^^ 

35 mulation. 

Formulation example 6 ; Dusts 

100511 5 parts o, the present compound are mixed with 3 parts ^ Carph« *80 (desoit^. above). 0.3 parts of PAP 
40 knd91.7pa;teof300-meshtalc.andstinredwithablendertogwe5%dusts. 

Formulation example 7 ; Oil solution 

100521 o.1partofthepresentcompoundisdissolvedin5partsofdichloromethaneandmixedwith94.^ 
45 dorized kerosine to give 0.1 % oil solution. 
Formulation example 8 : Oil-ljased aerosols 

aerosols. 



50 
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Formulation example 9 ; Water-t>ased aerosols 

^ Ana.ros^vess^,s.»«-.h»pa.-o,p-».^«a,e^^^^^ 



7 



EP 0 926 129 A1 



into the aerosol vessel under pressure to give water-based aerosols. 

Formulation example 10 ; Mosquito-coil 

5 [0055] A solution prepared by dissolving 0.3 g of the present compound in 20 ml of acetone is homogeneously mixed 
with 99.7 g of a cannier for a mosquito-coil (mixture of Tabu powder, Pyrethrum marc and wood powder at the ratio of 
4:3:3). After 120 ml of water is acfeled, the mixture is kneaded sufficiently, molded and dried to give mosquito-ooil. 

Formulation example 1 1 ; Mosquito-mat for electric heating fumigation 

10 1 

[0056] 10 ml of solution is prepared by dissolving 0.8 g of the present compound and 0.4 g of piperonyl butoxide in 
acetone. 0.5 ml of the obtained solution is impregnated with a base material (a plate of compacted fibrils of a mixture 
of pu^ and cotton linters : 2.5 cm x 1 .5 cm x 0.3 cm) homogeneously to give mosquitonnat. 

IS Formulation example 12 ; Solution for electric heating fumigation 

[0057] Three parts of the present compound is dissolved in 97 parts of deodorized kerosine. The obtained solution is 
charged in a vessel of polyvinyl chloride. In the vessel is inserted a porous absorptive wick which is inorganic powder 
solidified with a binder and then calcined; tiie upper portion of which wick can be heated witii a heater, to give electric 
20 heating fumigation devices using a liquid. 

Formulation example 13 ; Fumigant 

[0058] A solution prepared by dissolving 100 mg of the present compound in an appropriate amount of acetone is 
25 impregnated with a porous ceramic plate (4.0 cm x 4.0 cm x 1 .2 cm) to give fumigant. 

Formulation example 14 ; Volatile agent 

[0059] A solution prepared by dissolving 100 ^g of the present compound in an appropriate amount pf acetone is 
30 applied onto filter paper (2.0 cm x 2.0 cm x 0.3 mm) and the acetone is vaporized to give volatile agent. 

Formulation example 15 ; Acaricldal sheet 

[0060] An acetone solution containing the present compound is impregnated filter paper so that the concentration of 
35 the present compound is 1 g / 1 m^ and the acetone is evaporated to give acariddal sheet. 
[0061 ] The present compound was tested as an active ingredient of a pesticide. 

Biological test 1 ; Insecticidal test against housefly 

10 [0062] RIter paper of 5.5 crn in diameter was laid in the bottom of a polyethylene cup (diameter : 5.5 cm). After 0.7 ml 
of a 500 ppm aqueous emulsion obtained by diluting emulsifiable concentrate of the present cprnpound prepared 
according to the formulation example 1 was dropped on the filter paper and approximately 30 mg of sucrose as t>ait was 
uniformly scattered. Ten female housef lies (Musca domestics), which were low sensitive to pyrethroids, were left in the 
cup with a cover. After one day. the mortality was examined. As a result, it was found that the present compound exhib- 
it ited the mortality of 100 %. In contrast, the treatment of the emulsifiable concentrate without active ingredient gave 0 % 
of the mortality. 

Biological test 2 ; Insecticidal test against German cockroach 

'O [0063] Filter paper of 5.5 cm in diameter was laid in the bottom of a polyethylene cup (diameter : 5.5 cm). After 0.7 ml ^ 
of a 500 ppm aqueous emulsion obtained by diluting emulsifiable concentrate of the present compound prepared 
according to the formulation exarrple 1 was dropped on the filter paper and approximately 30mg of sucrose as bait was 
uniformly scattered. Two male German cockroaches (Blattella germanica), which were low sensitive to pyrethroids. ^ 
were left in the cup with a cover. After six days, the mortality was examined. As a result, it was found that the present 

5 compound exhibited the mortality of 100 %. In contrast, the treatment of the emulsifiable concentrate without active 
ingredient gave 0 % of the mortality. 
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Biological test 3 : Insectidclal test against common mosqurto 

100641 07mlofaqueousemulsion.obtainedbydiiutingemulsifiableconcentratepreparedfor^^ 

LSinJ to Se foliation example 1 . was added to 100 ml of ion-exchanged water (concentrabon of acbx« ingredient 

S2i^^^!^«mmonmosquitoeswase^mined.^^ 

a : 90 % or more mortality 
b : 10 % or more, less than 90 % rrwrtality 
10 c: less than 10% mortality 

AS a result it was found that the present compound was equated as a and the treatment of the emulsif iaWe concen- 
trate without active ingredient gave c. 

IS Biological test 4 : Insecticidal test against hous^ly 

[0065] AnacetonedilutionforthepresentcompoundwasappliedtolOfemalehouselB^^^^ 
^ thoradc region (active ingredient : 5 ng / one housefly) and the housef lies were left with water and feed^fter 24 
^ ♦hT^fr^Ii^S.™! examinedltwo replicates). As a result, it was found that the present compound exhil>- 

!;:dThe peS ^^^^ 
cent morftxjnd. 

Biological test 5 ; Insectiddal test against housefly (vdatilation at room temperature) 

100661 AflerO 64 ml of a 0.05 (w/v) % acetone solution of the present compound was dropped into an a'^^iinumpla^^ 
™L diam^er 7 cm) acetciie was air<lried. Ten female housefHes {Musca domestica) were left m a polyethylene 
^^^^Zr 9 cJ. 2;,?, 4Tc^and the cup was sealed with a 16-mesh nylon net to present direct contact of^e 
^ ^i?^SH *!^mS?nd ^iTcuD was plaid upside down on the aluminum plate at 25 -C for 120 minutes. The 

sr^m^^To^^Jhe"^:^^ 

p^^-^ibuhd was examined (two replicates). As a result. "v«s found that the ^esem oc^^ 
cert moribund of 100 %. In contrast, the treatmert of acetone without active ingredient gave 0 % of the percert mon 

bund. 

Biological test 6 : Insectiddal test against webbing dothes moth 

r00671 The present compound diluted with acetone to a predetermined concentration was applied to ten ""itWIe in^ 
S^e of wis S cTo5^^ ( Tineoia bisselliella) at the central part of the bad< so asio gh,e me a^-e i^^^diennn 
o^l^Vaa / insect A wool muslin fabric (2 cm x 2 cm in size) was given to the webbing clothes moths as the food, 
^e?? Si^tf^e ^^.J^TrS Se degree of damage of the woo. muslin fabric by the moths were examined (two repli- 
40 cates). The damage was evaluated as follows: 

severe damage 
heavy damage 
slight damage 
no damage 

Asaresult it was found that the present compound exhibtted the mortality of 100% and -damage. In cortrast. the treat- 
mert of ac^one without active ingrediert gave 0 % of the mortality and +++ damage. 
Biological test 7 ; Insectiddal test against webbing dothes moth (volatilation at room temperature) 
r00681 A wool muslin fabric (2 cm x 2 cm in size) was placed on the bottom of a polyethylene cup (bottom^ame^^^ 

(two replicates). The damage was evaluated as follows: 
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+++ : severe damage 
++ : heavy damage 
+ : slight damage 
: no damage 

As a result it was found that the present corrpound exhibited the percent moribund of 100 % and - damage. In contrast, 
the treatment off acetone without active ingredient gave 0 % of the percent moribund and +++ damaged 
[0069] In this test, there was not found a change of color of fflter paper or a unpleasant odor neither quicWy, nor one 
week after treating. 

Biological test 8 ; Insecticidal test against common mosquito (volatilation at room temperatur 

[0070J After 0.64 ml of a 0.05 (w/v) % acetone solution of the present compound (1) was dropped into an aluminum 
plate (bottom diameter : 7 cm), acetone was air-dried. Ten female common mosquitoes (Cufex pip/ens pallens) were 
left in a polyethylene cup (diameter : 9 cm: depth : 4.5 cm) and the cup was sealed with a 16-mesh nylon net to prevent 
direct contact of the mosquitoes with the compound. The cup was placed upside down on the aluminum plate at 25 
for 1 20 minutes. The cup was then removed from the aluminum plate, and water and feed were given to the most^uito^. 
After 24 hours, the percent moribund was examined (two replicates). The same tests were conducted concerning to 4- 
allyl-2,3.5,6-tetrafluorobenzyl (1 R)-trans-chrysanthemate (hereinafter referred to "compound A") and 2.3.5,6- 
telrafIuoro-4-methoxybenzyl (1 R)-trans-chrysanthemate (hereinafter refenred to "compound B"). The results kre shown 
in table 1. 



[Table 1] 



test area 


dosage (mgAn^ 


percent moribund (%) 


the area treated . 


0.625 


70 


the present compound 


1.25 


85 


the area treated 


0.625 


0 


compound A 


1.25 


15 


the area treated 


0.625 


0 


compound B 


1.25 


40 


the area treated acetone without active ingredient 




0 



Clainns 

1 . 2.3.5.6-tetraffluoro-4-methylbenzyl(1 R)-trans-3-(2-methyl-1 -propenyl).2.2-dimethylcyclopropanecarboxylate showm 
by the formula : 




2. A pestcidal composition which comprises 2.3.5.6-tetrafluoro-4-methylben2yl(1R)-trans-3-(2-methyM-propenyl)- 
2.2-dimethylcydopropanecart>oxylate as an active ingredient and a carrier. 

3. A pesticidal composition for household use which comprises 2,3,5.6-tetrafluoro-4-methylbenzyl (1 R)-trans-3-(2- 
methyM -propenyl)-2,2-dimethylcyclopropanecarboxylate as an active Ingredient and a carrier. 



10 



c 



EP 0 926 129 A1 

V^riL%i)-2.2Klim^^ to a pest or a location whK^h the pest mhabrts. 

5. A use of 2.3.5.6.tetrafluoro^-methyibenzyl (iR).trans-3K2-methy|.l^ropenyO-2.2Klim^ 
5 late as a pesticide. 

6- The use according to daim 5 which takes place, indoors. 
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